Objective: The advent of Electronic Medical Records (EMR) with large electronic imaging 2 databases along with advances in deep neural networks with machine learning has provided a 3 unique opportunity to achieve milestones in automated image analysis. Optical coherence 4 tomography (OCT) is the most commonly obtained imaging modality in ophthalmology and 5 represents a dense and rich dataset when combined with labels derived from the EMR. We 6 sought to determine if deep learning could be utilized to distinguish normal OCT images from 7 images from patients with Age-related Macular Degeneration (AMD). 8 9 Design: EMR and OCT database study 10 11 Subjects: Normal and AMD patients who had a macular OCT. 12 13 Methods: Automated extraction of an OCT imaging database was performed and linked to 14 clinical endpoints from the EMR. OCT macula scans were obtained by Heidelberg Spectralis, 15 and each OCT scan was linked to EMR clinical endpoints extracted from EPIC. The central 11 16 images were selected from each OCT scan of two cohorts of patients: normal and AMD. Cross-17 validation was performed using a random subset of patients. Receiver operator curves (ROC) 18 were constructed at an independent image level, macular OCT level, and patient level.
47
The key OCT findings in AMD, including drusen, retinal pigmented epithelium (RPE) changes, 48 and subretinal and intraretinal fluid, 4 share some common OCT features that are distinctively 49 different from a normal retina. 6 Correct identification of these characteristics allows for precise 50 management of neovascular AMD and guides the decision of whether intravitreal therapy with 51 anti-VEGF agents should be given or not. 7-9 Computer aided diagnosis (CAD) has the potential 52 for allowing more efficient identification of pathological OCT images and directing the attention 53 of the clinician to regions of interest on the OCT images.
55
The concept of CAD is not novel and has been applied in radiology, a field where the increasing 56 demand of imaging studies has begun to outpace the capacity of practicing radiologists. 10 
105
Labels from the EMR were then linked to the OCT macular images, and the data was stripped 106 of all protected health identifiers.
108
As most of the macular pathology is concentrated in foveal region, the decision was made a accuracy of 93.45% with a sensitivity of 83.82% and a specificity of 96.40%. After constructing 167 the ROC curve, the peak sensitivity and specificity with optimal cutoffs were 92.64% and 168 93.69%. The AUROC was 97.46%.
170
Example images from the occlusion test are shown in Figure 4 showing that the neural network Figure 4C , occlusion testing did not show high intensity dependence in the area of nasal high 210 choroidal transmission suggesting that the classifier was not using this as an important feature.
211
One possible explanation is that in distinguishing normal from AMD OCT images, the classifier 212 already achieved very low loss ( Figure 2B 
217
Our study findings have several limitations. We only included images from patients who met our 218 study criteria and the neural network was only trained on these images. However, we included 219 consecutive real-world images and did not exclude images with poor quality. In addition, the 
